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Abstract 
Mathematical Education in Malaysia, as a whole starts from pre-school, primary and secondary schools to prepare students with 
the ability to think logically, organize systematically, be critical, analyze, and think creatively. Excellence achievement in this 
subject is emphasized by all parties, especially students, parents and teachers, as well as society. To achieve this goal, effective 
teaching methods play an important role. The objective of this study is to introduce BIJAK method to parents in order to improve 
their skills to help their children in mathematics. Parents are the main reference at home, although not all parents can afford to do 
so. To achieve this goal, workshops were held for two hours each week for two months at chosen location. The results showed 
that a majority of parents are interested to learn and willingly to practice this method at home. BIJAK method successfully 
educates students to extract and compile information, combine intricate knowledge, and solve mathematics problems. This 
method has proven its effectiveness in attracting the students to learn mathematics and thus generate a positive attitude towards 
mathematics among students. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction
Mathematics is a universal science that underlies the development of modern technology and has an important 
role in various disciplines and intellectual development of mankind (Shaharir, 2001). The rapid development of 
technology and communications are based on the development of mathematics. In order to conquer and invent the 
future technology, a strong mathematical knowledge is essential. Hence, mathematical education is mandatory by 
almost all countries since primary schools. 
Being a compulsory subject of study, access to quality mathematics education is every child’s right. We want 
mathematics education that is affordable to every child, and at the same time, enjoyable. The main goal of 
mathematical education in schools is the mathematisation of the child’s thinking. Clarity of thought and pursuing 
assumptions to logical conclusions are central to the mathematical enterprise. There are many ways of thinking, and 
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the kind of thinking one learns in mathematics is an ability to handle abstractions, and an approach to problem 
solving. 
Mathematical Education would be able to equip students with the capability to be critical and creative. Students, 
parents and other stakeholders place great emphasis on outstanding achievement in mathematics. Mathematics is 
often associated with numbers. This is actually an inaccurate description. Mathematics covers a wide and across 
other disciplines. Generally, students who are excellent in mathematics will be outstanding in other subjects. 
Most students often complaint that mathematics is an unappealing, difficult and frightening subject. Any analysis 
of mathematics education in schools will identify a range of issues as problematic. We structure our understanding 
of these issues around the following four problems which are deemed to be the core areas of concern comprising the 
elements shown in Figure 1. 
 
Figure 1. Issues of problems in teaching and learning mathematics 
 
If any subject area of study evokes wide emotional comment, it is mathematics. It is quite the social norm for 
anyone to proudly declare that they never could learn mathematics. While these may be adult attitudes, among 
children, who are compelled to pass mathematics examinations there is often fear and anxiety. Mathematics anxiety 
and ‘math phobia’ are terms that are used in popular literature (National Council of Educational Research and 
Training, 2006). 
Various methods and measures are taken to overcome this problem, such as providing tuition and forming study 
groups. Nevertheless, the problems are still not fully resolved. Furthermore, results of several studies including 
research done by the Ministry of Education, on the implementation of Teaching and Learning Science and 
Mathematics in English (PPSMI) policy, confirmed that the policy failed and  deteriorated students’ achievement in 
Science and Mathematics, especially among the rural students (Mohd Ayob, 2010; Unit Komunikasi Korporat. 
Kementerian Pelajaran Malaysia, 2010). The higher education institutions are also active in undertaking research 
and applying the best method to overcome learning problems among students so that academic excellence can be 
achieved. To enhance and sustain this excellence, the most important factor is the appropriate learning method 
which will provide a positive impact on students and the learning process. Universiti Kebangsaan Malaysia is 
always taking steps forward in improving teaching and learning methods, including creating an e-learning system 
such Interactive Teaching And Learning Management System (SPIN), Hot Potatoes, Camtasia and online learning.  
The aim of this study is to bridge the gap between mathematics and parents to build mathematics mentoring 
program using BIJAK. BIJAK method is a method that includes learning stages consist of the BACA (Read), INGAT 
(Recall), JALIN (Combine), ATUR (Arrange), and KIRA (Calculate). This method is introduced to enhance the skills 
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of parents to help their children in learning mathematics. In this study, exposure to BIJAK  method is given through 
a series of workshops in Desa Mahkota, Bangi, Selangor, for two hours each week from August 2011 to October 
2011.  
2. Methodology 
This study was initiated to identify the respondents (parents) who are the target groups of the study. A total of 30 
questionnaires consist of two parts of questions were distributed to the people of Desa Mahkota. First part of the 
questionnaire is designed to obtain an overview of the socio-economic status of the families in Desa Mahkota. 
Socio-economic status includes income, education level and profession of the parents. The second section includes 
questions on the problems in learning mathematics and the willingness to help their children in increasing mastery 
of mathematics. Early findings show that parents give full support to participate in this workshop. BIJAK module 
was developed as a technique during the workshop. Two demonstrators were trained to handle the so-called BANTU 
ANAK BIJAK MATEMATIK (MATHS SMART KIDS) workshop. 
3. Methods for Learning Mathematics 
Each subject requires certain techniques and disciplines in the learning process. Learning mathematics starts from 
a concrete up to an abstract level. Therefore, methods and approaches used in teaching and learning play important 
roles in influencing the effectiveness of learning mathematics. The traditional teaching methods used in school are 
via textbooks and notes, followed by variety of examples to strengthen the understanding of concepts in 
mathematics. Extra questions are given after class as assignments to enhance students’ skills and proficiency in 
mathematics. This is consistent with the belief that mathematics requires a lot of exercises. 
Among the methods commonly used are the multiplication squares method which is utilized to establish basic 
mastery of multiplication (Zainuddin & Mohd Rashidi, 2009), MOKHDAR method which was introduced by 
Mokhtar (1992), KUMON method which originated in Japan and Mental Arithmetic method. Multiplication squares 
method is an approach based on a table consists of number one to nine in a 9 u 9 squares build up by the students, 
horizontally and vertically in the box provided (Zainuddin & Mohd Rashidi, 2009). MOKHDAR method is a 
method that produces a sharp mind as a foundation to learning mathematics and science (Mokhtar, 1992). KUMON 
method is an individualised learning method whereby each KUMON students is determined individually. Students 
start with the level where they can attain a perfect score by studying on their own (Kumon, 2011). 
BIJAK method is a method that laid out the layered structure that includes the BACA (Read)Æ INGAT (Recall)Æ 
JALIN (Combine)Æ ATUR (Arrange)Æ KIRA (Calculate) (Figure 2). This method is employed to solve 
mathematics problems. Mathematics problems usually contain plain text, figures, tables and diagrams. Stage "Read" 
requires students to read the problem statement and lists all the information provided. In "Recall" stage, the students 
need to refresh their mind into topics which they had learned before in connection with the problems including units, 
symbols and formulas to be used. While in the "Combine" stage, students should be able to link all information that 
has been recalled before the next process. In the "Arrange" phase, the information that has been incorporated in the 
previous stage are compiled to facilitate students to move on to the final stage, i.e., "Calculate". 
 
 
 
Figure 2. BIJAK Flow Chart Process 
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Here are some examples that can be solved using BIJAK technique in various levels of education starting from 
primary to higher education. 
 
Example 1: Primary level with text only. 
 
Mr. Sahibi needs a litre of white paint, 480 ml of blue paint and 1.25 l of green paint for his living room. What is 
the total volume of paint used in l? 
 
Read Mr. Sahibi needs a litre of white paint, 480 ml of blue paint and 1.25 l of green paint. 
The total volume of paint used in l. 
Recall Related topics: Volume and unit conversion. 
Relation between ml and l: 1 l = 1000 ml. 
The word ‘Total’: additional operation. 
Combine Convert the units and perform the additional operation.  
Arrange Convert ml to l: 
     White paint = 1 l  
     Blue paint = 480 ml = 0.48 l
     Green paint = 1.25 l. 
Total volume of paint used = white paint + blue paint + green paint 
Calculate Total volume of paint used = 1 l + 0.48 l + 1.25 l 
= 2.73 l. 
 
Example 2 : Primary level with diagram. 
 
Diagram shows a cuboid, P and a cube, Q.   
 
Calculate the difference of volume between P and Q, in cm3. 
 
Read A cuboid, P and a cube, Q.  
Picture: Cuboid P has edges of 8 cm, 3 cm and 3 cm. Cube Q has edges of 6 cm. 
Difference in volume between P and Q in cm3. 
Recall Related topics: 3-D shape and volume. 
Volume of cuboid and cube. 
The word “difference” means substraction operation. 
Unit of volume is cm3. (length × width × height) 
Combine Find the volume of both cuboid and cube.  
Perform the substraction operation. 
Arrange Cuboid P: Length = width = 3cm, height = 8 cm. 
Cube Q: Length = width = height = 6 cm. 
Volume = length × width × height. 
The difference of in volume between P and Q in cm3  
= Volume of Cube Q – Volume of Cuboid P 
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Calculate Volume of Cuboid P = 3 cm x 3 cm x 8 cm  
= 72 cm3. 
Volume of Cube Q = 6 cm x 6 cm x 6 cm  
= 216 cm3. 
The difference of in volume between P and Q  
= (216 - 72) cm3 
= 144 cm3. 
 
Example 3: Secondary level with text only. 
 
The total height of   26 students in a school bus is 4030 cm. If the heights of two students who get-off from the bus 
are 142 cm and 144 cm, calculate the average height for students in the school bus. 
 
Example 4: Secondary level with text, symbol and diagram. 
Diagram below shows a circle with its centre, O.  If  050OPQ   and   035OQR  , find    (a + b).  
                               Q 
                 
         350 
         500    O  
                              
         a b R 
          P 
         
        
                   S
Read Related topic: angles of  a circle  
Recall Angles at the centre of the circle of a segment = 2 × angles at the vertex  
Every line that starts at the centre of the circle and ends at the vertex has the same length (radius 
of a circle). 
An isosceles triangle has two equal angles at the base of the triangle. 
Combine  POR {  (a + b ) =  2 x PQR 
 Line line then is an isoscelesOP OQ OPQ  where  PQ is the base for the isosceles 
triangle 
Read Related topic: statictics (average)  
Calculate the  average height of the students in the school bus  
Recall 
Average height =   
total height
number of students
 
Combine Total height  =  (total height of  26 students)   -  (total height of  2 students                           
who get-off the bus) 
Number of students = initial number of students in the bus - number of  
                                    students who get-off the bus  
Arrange Total  height of  2 students  who get-off the bus = 142+144 cm = 286 cm 
Total  height of  students who remain in the bus = 4030 cm - 286 cm  
                                                                              = 3744 cm 
Number of students =  26 - 2 = 24 students 
Calculate 
Average height of students in the bus =  
3744
24
cm
cm
=  156cm
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Therefore  OPQ = OQP 
Arrange OPQ =  50º  then  OQP = 50º
 PQR = OQP + OQR 
Calculate PQR =  35º +  50º =  85º
 (a + b)=  2(85º) = 170º 

Example 5: Tiertary level with text only 
 
We pay $7,000 at the end of the first year into an account that earns interest at 3.3% compounded annually. 
Each year thereafter we deposit $1000 less. What is the accumulation at the end of the fourth year? 
 
Read Our deposits were  
        Year 1       Year 2        Year 3        Year 4 
         7000         6000           5000           4000 
Interest earn at 3.3% compounded annually. 
Each year thereafter we deposit $1000 less. 
Recall Decreasing annuity. 
Formula: ( ) (1 )
n
n n
np p
P D s i s
i i
    
with P is the amount of payment, Ds represents  decreasing annuity, i is the interest rate, sn is the 
accumulation factor of the payment. 
This formula says that an n-payment decreasing annuity with payments nP, (n í1)P, …, P has the 
same value as the n term annuity with initial balance nP/i and constant payment –P/i.  
In using this formula, the reader must be careful to note that i is the interest per compounding 
period; not the nominal interest rate. 
Since the last payment was not RM1000 then normal formula for decreasing annuity cannot be 
used. 
Combine Rearrange the payment stream: 
The above payment stream is equivalent with paying 
    Year 1             Year 2               Year 3             Year 4 
3000 + 4000   3000 + 3000    3000 + 2000     3000 + 1000 
Arrange From the comments following above formula the annuity is equivalent with a constant 
annuity with an initial balance 
4 1000
0.033 / 4
484848.48
np
i
u   
and payment, 
p
i
   final balance is  
1000
0.033 / 4
3000 118212.12    
Calculate Hence, the answer is  4 4484848.48(1 ) 118212.12 RM22315.34i s   where i = 0.033/4 
4. Discussions 
The study was conducted in Desa Mahkota for two hours every session which covered year 6 of primary school 
syllabus. The initial target group is the parents but due to several constraints, only a small number of parents 
participated. However, the number of students enrolled in the workshop is very encouraging from students of ages 7 
to 13 years. 
Results from a preliminary study found that 63% of the target group (parents) are those in the middle socio-
economic level. In terms of education, 60% of parents are secondary school leavers of Lower Certificate 
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Examination (SRP) and the Malaysian Certificate of Education (SPM). Even with such a level of education, 90% of 
the parents tried to help their children in learning mathematics at home either in completing their homework or extra 
exercises. A total of 67% of parents are able to help their children, but in terms of students’ performance, 77% of 
parents stated that their children's achievement in mathematics is not satisfactory. Almost 90% admit that their 
children need guidance. Nearly all parents who are involved in this study would like to improve their knowledge in 
mathematics if given a chance. Thus 87% of them are interested to join the workshop offered. Parents also propose 
that BIJAK workshop should also be offered not only to the parents but also to students. 
The outcome from the workshop reveals that there are some students who are at the critical level, particularly 
involving the basic mathematical operations, such as addition, subtraction, multiplication and division. These 
mathematical operations can usually be grasped easily, whilst students attended the workshop demonstrate the 
inability of basic mathematical skills.  This is to some extent inhibited motivation of learning mathematics among 
the students and thus caused students to spend only minimal amount of time in learning mathematics. For instance, 
Grousce and Smith (2000) in an analysis of data from 1996 National Assessment of Educational Progress 
mathematics study found that 20% of eighth-grade students (14 years old) had thirty minutes or less for mathematics 
instruction each day. 
5. Conclusion 
Feedback from parents who have been exposed to BIJAK method will be obtained through the final survey and 
the mathematics final examination result of the students who attended the workshop will be analyzed. Researchers 
hope that this project can be continued for a longer period. The aim is to increase students' interest to adopt BIJAK 
method to enhance the understanding of their mathematics skill. This study is an innovation to produce a teaching 
method that involves the transformation of the delivery method. BIJAK method educates students to plan a solution 
strategy which involves extracting information, combining intricate knowledge they have learned, compiling 
information and finally solving the mathematics problem. The understanding process will be much better through a 
delivery method that is able to widen their interest in learning mathematics and thus generating a positive attitude 
towards mathematics among students. 
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